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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
In RANP#94e, a new study item on expanded and improved NR positioning was approved [1]. One of the objectives in the study item solutions for sidelink positioning: 
	· Study solutions for sidelink positioning considering the following: [RAN1, RAN2] 
· Scenario/requirements 
· Coverage scenarios to cover: in-coverage, partial-coverage and out-of-coverage
· Requirements: Based on requirements identified in TR38.845 and TS22.261 and TS22.104
· Use cases: V2X (TR38.845), public safety (TR38.845), commercial (TS22.261), IIOT (TS22.104)
· Spectrum: ITS, licensed
· Identify specific target performance requirements to be considered for the evaluation based on existing 3GPP work and inputs from industry forums [RAN1]
· Define evaluation methodology with which to evaluate SL positioning for the uses cases and coverage scenarios, reusing existing methodologies from sidelink communication and from positioning as much as possible [RAN1]. 
· Study and evaluate performance and feasibility of potential solutions for SL positioning, considering relative positioning, ranging and absolute positioning: [RAN1, RAN2]
· Evaluate bandwidth requirement needed to meet the identified accuracy requirements [RAN1]
· Study of positioning methods (e.g. TDOA, RTT, AOA/D, etc) including combination of SL positioning measurements with other RAT dependent positioning measurements (e.g. Uu based measurements) [RAN1]
· Study of sidelink reference signals for positioning purposes from physical layer perspective, including signal design, resource allocation, measurements, associated procedures, etc, reusing existing reference signals, procedures, etc from sidelink communication and from positioning as much as possible [RAN1]
· Study of positioning architecture and signalling procedures (e.g. configuration, measurement reporting, etc) to enable sidelink positioning covering both UE based and network based positioning [RAN2, including coordination and alignment with RAN3 and SA2 as required]
Note: When the bandwidth requirements have been determined and the study of sidelink communication in unlicensed spectrum has progressed, it can be reviewed whether unlicensed spectrum can be considered in further work. Checkpoint at RAN#97 to see if sufficient information is available for this review.


This contribution discusses our initial views on our preference in term of use-cases, scenarios for the evaluation of the proposed solutions for sidelink positioning. Furthermore, we also discuss the positioning requirements of V2X use-cases.
2. Discussion 
2.1 Scenarios for Sidelink Positioning
According to the SID, numerous use-cases have been considered, such as V2X, public-safety, commercial, and Industrial IoT (IIoT). We consider these use-cases are still quite diverse. During the study item, we could still discuss but we would prefer to prioritize at least one of those use-cases. 
Among the use-cases listed in the SID, we prefer to prioritize V2X use case for positioning evaluation. V2X and public safety are the use-cases that were discussed in RAN level as a study item in Rel-17. The other use-cases were discussed in SA level. Furthermore, the market demand on V2X positioning is very strong considering 5G Automotive Association (5GAA) requests 3GPP to identify the solutions to support V2X positioning. Other possible use-case can be the public-safety use-case. In our view, the identified positioning solutions in V2X positioning can also be generally applied in other use-cases.
For the coverage scenarios, we tend to firstly investigate the in-coverage scenario. We consider in-coverage scenario is the most common scenario in V2X positioning (i.e., in comparison to partial coverage and out-of-coverage). In this scenario, both Uu-interface and PC5-interface are available. It is expected the resources related to sidelink positioning are allocated by gNB. This is similar to Mode-1 in legacy V2X communication. PC5-link will be used for sidelink positioning, such as obtaining relative positioning between UEs. Uu-interface has been commonly used in legacy NR positioning, such as obtaining an absolute positioning of a UE. Hence, in-coverage scenario would enable us to evaluate hybrid positioning (jointly use of Uu- and PC5-interfaces for positioning). 
[bookmark: _Toc101970643]Proposal 1: Prioritize the study on V2X positioning use cases with in-coverage scenario in SL positioning Study item.
For the evaluation methodology, we prefer to reuse the method provided in TR 37.885 [2], in which urban grid scenario highway scenario were identified as the baseline scenarios for evaluation of V2X. A detailed simulation assumption regarding scenarios below 6Ghz (FR1) and above 6GHz (FR2) can be found below. Note: For the evaluation purpose, we can prioritize FR1 over FR2 considering FR2 for V2X is also part of Rel-18 (in parallel with Positioning Rel-18).
 Parameters regarding evaluation scenarios below 6 GHz are given in the following table:
Table 1: Evaluation scenarios for FR1
	Parameters
	Urban grid for V2X
	Highway for V2X

	Carrier frequency 
	Macro to/from vehicle/pedestrian UE : 4 GHz 
Between vehicle/pedestrian UE: 6 GHz
Micro BS to/from vehicle/pedestrian UE : 4 GHz 
UE-type-RSU to/from vehicle/pedestrian UE: 6 GHz 
Note: Agreed value does not mean non-ITS band is precluded for real deployment for sidelink
	Macro to/from vehicle/pedestrian UE : 2 GHz or 4GHz
Between vehicle/pedestrian UE: 6 GHz
Micro BS to/from vehicle/pedestrian UE : 4 GHz
UE-type-RSU to/from vehicle/pedestrian UE: 6 GHz
Note: Agreed value does not mean non-ITS band is precluded for real deployment for sidelink

	Aggregated system bandwidth
	Up to 200 MHz (DL+UL)
Up to 100 MHz (SL) 
	Up to 200 MHz (DL+UL)
Up to 100 MHz (SL) 

	Simulation bandwidth
	20 or 40 MHz (DL+UL) 
10 and 20 MHz (baseline for SL)
100 MHz (optional for SL)
	20 or 40 MHz (DL+UL)
10 and 20 MHz (baseline for SL)
100 MHz (optional for SL)

	BS Tx power 
	Macro BS: 49dBm PA scaled down proportionally with simulation BW when system BW is higher than simulation BW. Otherwise, 49dBm 
Micro BS: 24dBm PA scaled down with simulation BW when system BW is higher than simulation BW. Otherwise, 24dBm


Note: 33dBm for RSU is not precluded
	Macro BS: 49dBm PA scaled down proportionally with simulation BW when system BW is higher than simulation BW. Otherwise, 49dBm
Micro BS: 24dBm PA scaled down with simulation BW when system BW is higher than simulation BW. Otherwise, 24dBm

Note: 33dBm for RSU is not precluded

	UE Tx power 
	Vehicle/pedestrian UE or UE type RSU: 23dBm

Note: 33dBm is not precluded 
	Vehicle/pedestrian UE or UE type RSU: 23dBm

Note: 33dBm is not precluded 

	BS receiver noise figure
	5dB
	5dB

	UE receiver noise figure
	9 dB






Parameters regarding evaluation scenarios above 6 GHz are given in the following table:
Table 6.1.1-2: Evaluation scenarios above 6 GHz
	Parameters
	Urban grid for eV2X
	Highway for eV2X

	Carrier frequency 
	Macro to/from vehicle/pedestrian UE : 30 GHz 
Between vehicle/pedestrian UE: 30 or 63 GHz
Micro BS to/from vehicle/pedestrian UE : 30 GHz 
UE-type-RSU to/from vehicle/pedestrian UE: 30 or 63 GHz 
Note: Agreed value does not mean non-ITS band is precluded for real deployment for sidelink
	Macro to/from vehicle/pedestrian UE : 30 GHz
Between vehicle/pedestrian UE: 30 or 63 GHz
Micro BS to/from vehicle/pedestrian UE : 30 GHz
UE-type-RSU to/from vehicle/pedestrian UE: 30 or 63 GHz
Note: Agreed value does not mean non-ITS band is precluded for real deployment for sidelink

	Aggregated system bandwidth
	Up to 1 GHz (DL+UL)
Up to 1 GHz (SL)
	Up to 1 GHz (DL+UL)
Up to 1 GHz (SL)

	Simulation bandwidth
	200 MHz (DL+UL)
200 MHz (SL)
	200 MHz (DL+UL)
200 MHz (SL)

	BS Tx power 
	 Macro BS: 43dBm PA scaled down proportionally with simulation BW when system BW is higher than simulation BW. Otherwise, 43dBm. EIRP should not exceed 78 dBm and is also subject to appropriate scaling 
	 Macro BS: 43dBm PA scaled down proportionally with simulation BW when system BW is higher than simulation BW. Otherwise, 43dBm. EIRP should not exceed 78 dBm and is also subject to appropriate scaling

	UE Tx power 
	 Vehicle/pedestrian UE or UE type RSU: 23 dBm for 30 GHz, 21 dB baseline for 63 GHz, 27 dBm optional for 63 GHz. For both 30 and 63 GHz, EIRP should not exceed 43 dBm.
	Vehicle/pedestrian UE or UE type RSU: 23 dBm for 30 GHz, 21 dB baseline for 63 GHz, 27 dBm optional for 63 GHz. For both 30 and 63 GHz, EIRP should not exceed 43 dBm.

	BS receiver noise figure
	7 dB
	7 dB

	UE receiver noise figure
	13 dB (baseline), 10 dB (optional)



[bookmark: _Toc101970644]Proposal 2: Consider urban grid scenario and highway scenario and the evaluation methodology in TR 37.885 for the evaluation of V2X positioning. 

2.2 Requirements for Sidelink Positioning
Regarding the sidelink positioning requirements, particularly for V2X positioning, we consider the requirements described in TR 38.845 [3] as the baseline. Here, the set of requirements are obtained by incorporating various requirements in 3 different sources, including TS 22.261[4], TS 22.186[5] and one from 5GAA[6]. Furthermore, the positioning requirements are categorized based on the service level. The requirements as in are [3]:
· Set 1: 10 – 50 m with 68 – 95 % confidence level. 
· Set 2: 1 – 3 m with 95 – 99 % confidence level. 
· Set 3: 0.1 – 0.5 m with 95 – 99 % confidence level. 

Among these requirements, Set 3 gives the most stringent positioning requirement which only allows 0.1m - 0.5 m positioning error for 95% - 99% of the use cases. In terms of SL positioning evaluation. we tend to select Set 3 as the baseline requirement for the evaluation purpose. This requirement is very relevant for one of the important scenarios in V2X, such as VRU collision avoidance.   

Besides accuracy, latency is also another important requirement in V2X positioning. For V2X positioning, we consider reusing the requirement for IIoT use case in [7], in which physical layer latency for position estimation of UE should be less than [10] ms and the End-to-end latency should be less than [100]ms. We consider end-to-end latency is equivalent to service level latency as described in [6].
[bookmark: _Toc101970645]Proposal 3: Consider both positioning accuracy and positioning latency for SL positioning requirement. 
[bookmark: _Toc101970646]Proposal 4: Consider the following requirements for the evaluation of V2X positioning:
· For the absolute/relative position, [0.1 – 0.5] m horizontal accuracy with [95 – 99] % confidence level.
· End-to-end or service level latency for position estimation of UE (< [100] ms)
· Physical layer latency for position estimation of UE (< [10] ms)
3. Conclusion
In this contribution, we discuss the potential scenario and requirement for SL positioning study. Our proposals are given below:
Proposal 1: Prioritize the study on V2X positioning use cases with in-coverage scenario in SL positioning Study item.
Proposal 2: Consider urban grid scenario and highway scenario and the evaluation methodology in TR 37.885 for the evaluation of V2X positioning.
Proposal 3: Consider both positioning accuracy and positioning latency for SL positioning requirement.
Proposal 4: Consider the following requirements for the evaluation of V2X positioning:
· For the absolute/relative position, [0.1 – 0.5] m horizontal accuracy with [95 – 99] % confidence level.
· End-to-end or service level latency for position estimation of UE (< [100] ms)
· Physical layer latency for position estimation of UE (< [10] ms)
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